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1.0 INTRODUCTION 
 
1.1 Site Description 
 
As shown on Fiqure 1, the site is located approximately 1.000 feet southeast 
of the shore of Chequamegon Bay on Lake Superior. The site is occupied by a 
small office building and parking lot fronting on Lakeshore Drive. A larger 
vehicle maintenance building, offices, and parking lot area are located south 
of St. Claire Street between Prentice Avenue and 3rd Avenue East. A gravel 
parking and storage yard area occupies an area north of St. Claire Street. A 
large microwave tower is located on the north end of the storage yard. The 
office building and vehicle maintenance building are separated by an alley. 
 
The area occupied by the buildings and parking lots is relatively flat, at an 
elevation of approximately 6-40 feet above mean sea level. Drainage from the 
NSP property is to the north. To the northwest, the site slopes steeply to 
the Wisconsin Central Limited Railroad, and then to the City of Ashland's 
Kreher Park, beyond which is Chequamegon Bay. 
 
1.2 Site History 
 
A comprehensive site background is presented in Section 1.1 of the Site 
Investigation and Remedial Action Plan prepared for NSP by Dames & Moore on 
August 1, 1995. This background includes information on the site's former 
usage as a Manufactured Gas Plant (MGP) facility, the historical filling of 
the former ravine, and the results of environmental investigations conducted 
by the WDNR on the adjacent property to the north at Kreher Park. Subsequent 
phases of investigation were completed in 1996, 1997, and 1998. Results of 
these investigations were presented in previous reports presented to the 
Wisconsin Department of Natural Resources (WDNR), the most recent of these 
was the Supplemental Facility Site Investigation and Remedial Action Options 
Evaluation Report, dated March 1, 1999. 
 
1.3 Purpose 
 
The purpose of this report is to present the results of a supplemental site 
investigation completed between August 23 and September 2. 1999. This site 
investigation was completed in response to the WDNR comments on Dames & 
Moore's March 1, 1999 report entitled Supplemental Facility Site 
Investigation and Remedial Action Options Evaluation Report. A Work Plan was 
prepared following a July 14, 1999 meeting between NSP and the WDNR to 
discuss site investigation results presented in the March report. The July 
29, 1999 Work Plan was subsequently approved in an August 5, 1999 letter. 
 
1.4 Scope of Work 
 
The scope of work completed during the supplemental site investigation 
includes the following: 
 

• The collection of soil samples from soil borings, and installation of a 
monitoring well, to identify the extent of the ravine fill upgradient 
from well MW- 15; 

 



• The installation of a water table observation well in the Miller Creek 
Formation, and an adjacent piezometer in the upper Copper Falls Aquifer, 
side gradient of the former MGP facility to identify the lateral extent 
of groundwater contamination; 

 
• Development of new monitoring wells, and survey of the PVC well casings 

as reference elevations; 
 

• Fluid level measurements in all monitoring wells on the NSP property and 
in all wells on the Kreher Park property; and 

 
• The collection of groundwater samples from all monitoring wells on the 

NSP property and from ail wells on the Kreher Park property. 
 
 



2.0   SUPPLEMENTAL SITE INVESTIGATION ACTIVITIES 
 
2.1 Ravine Delineation Borings and Monitoring Well Installation 
 
Dames & Moore coordinated the collection of soil samples from 3 additional 
soil borings to further define the lateral extent of fill within the 
backfilled ravine. Borings B-35. B-36. and B-37 were advanced south of 
LNIW-15, in a parking lot south of the vehicle maintenance building. All 
boreholes were advanced with a truck mounted drill rig utilizing 41/4-inch ID 
hollow stem augers. Soil samples were collected at 2.5 foot intervals using a 
split-barrel sampler. Soil cuttings were placed in 55-gallon drums, 
temporarily stored on site, and subsequently hauled to Superior Environmental 
Service's Seven Mile Creek landfill near Eau Claire for disposal. A Dames & 
Moore geologist supervised drilling activities. and visually classified soil 
units in accordance with the Unified Soil Classification System. Soil boring 
and monitoring well locations are shown in Figure 2. Soil boring logs, well 
construction forms, and borehole abandonment forms are included in Appendix 
A. 
 
One soil sample per boring was selected for laboratory analysis. These 
samples were analyzed for volatile organic compounds (VOCs) and inorganics 
(metals and cyanide), included in Appendix A of the Spill Response Agreement. 
Borings B-35 and B-37 were abandoned with granular bentonite after sample 
collection; water table observation well MW-16 was installed in the B-36 
boring. This well was constructed with 2-inch diameter schedule 40 PVC well 
casing and screen. The 10-foot screen was placed between 6 and 16 feet. A 
sand pack was placed around the %veil screen, and the annular space was 
backfilled with granular bentonite as the augers were removed. The well was 
encased in a protective well casing with a locking cap. A summary of well 
construction elevations for all site wells, including MW- 16, is included in 
Table 1. 
 
2.2 Side Gradient Monitoring Well Installation 
 
Wells MW-17 and MW-I7A were installed on NSP property north of St. Clair 
Street and east of Prentice Avenue, side gradient from the former MGP 
facility. Well MW-17 was installed in the Miller Creek Formation as a water 
table observation well, and adjacent well MW-17A was installed as a piezometer 
in the underlying Copper Falls formation. Both wells were constructed with 
2-inch diameter schedule 40 PVC well casing and screen. Well MW-17 was 
constructed with a 10-foot screen and placed between 5 and 15 feet. Well 
MW-17A was constructed with a 5-foot screen placed between 50 and 55 feet. 
Sand packs were placed around each well screen. and the annular space was 
backfilled with granular bentonite as the augers were removed. Both wells were 
encased in a protective well casing with a locking cap. A summary of well  
construction elevations for all site wells is included in Table 1. 
 
Both boreholes were advanced with a truck mounted drill rig utilizing 
41/4-inch ID hollow stem augers. Soil samples were collected at 2.5 foot 
intervals using a split-barrel sampler. As with previous site work, soil 
cuttings were placed in 55-gallon drums, temporarily stored on site. and 
subsequently hauled to Superior's Seven Mile Creek landfill near Eau Claire 
for disposal. A Dames & Moore geologist supervised drilling activities, and 



visually classified soil units in accordance with the Unified Soil 
Classification System. Monitoring well locations are shown in Figure 2. Soil 
boring logs and %veil construction forms are included in Appendix A. 
 
2.3 Survey, Well Development, and Fluid Level Measurements 
 
Following well installation, the elevation of the top of the PVC well casing 
on wells MW-16, MW-17, and MW-17A were surveyed as reference elevations. 
These new monitoring wells were also developed by surging and bailing. Purge 
water was placed in 55 gallon drums, temporarily stored on site, and later 
transported to the City of Ashland wastewater treatment plant for disposal. 
Well development forms are included in Appendix A. 
 
Prior to sample collection, static fluid levels were measured in all site 
monitoring wells. Static water levels were also measured in wells MW-1 (NET), 
MW-2 (NET), MW-2A (NET), MW-2B (NET), MW-3 (NET), MW-7A, TW-11, and TW-12 at 
Kreher Park. For the flowing artesian wells (MW-7A, MW-2A, and MW-2B), 
additional PVC sections were connected to the well head to measure height 
above the top of the PVC well casing. Water levels measured in 1997,1998. and 
1999 are summarized in Table 2. 
 
Free phase hydrocarbons consisting of dense non-aqueous phase liquids (DNAPL) 
were encountered in wells EW-1, MW-9, TW-l3, MW-l3A, MW-13B, and MW-15 near 
the NSP facility, and in well MW-7 at Kreher Park. Free phase hydrocarbons 
were measured at thicknesses greater than 5-feet in wells EW-1, MNV-7, 
MW-13A, MW-13B, and MW-15. In accordance with the approved Work Plan, 
groundwater samples were not collected from these wells. Hydrocarbon levels 
and thicknesses measured in 1998 and 1999 are summarized in Table 3. 
 
2.4 Groundwater Sample Collection 
 
Groundwater samples were collected from monitoring wells located on the NSP 
property and in Kreher Park between August 23rd and 30th. Groundwater samples 
were collected from the following wells on the NSP property: 
 
 MW-1 MW-4B MW-6 MW-9A TW-13 
 MW-2 MW-5 MW-6A MW-10 MW-14 
 MW-3 MW-5A MW-8 MW-10A MW-16 
 MW-4 MW-5B MW-8A MW-11 MW-17 
 MW-4A MW-5C MW-9 MW-12 MW-17A 
 
Additionally, samples were collected from the following wells located in 
Kreher Park. 
 
 MW-1(NET) MW-2B(NET)  TW-11 
 MW-2(NET) MW-3(NET)  TW-12 
 MW-2A(NET) MW-7A 
 
A delay is shipping by the carrier resulted in several samples arriving at 
the laboratory at a temperature above 4C. Consequently, samples were 
collected from wells MW-3, MW-4, MW-4A, MW-4B, MW-7A, MW-12, and MW-14 on 
September 2, 1999, and shipped to the laboratory for analysis. 
 



The sample color, odor, and turbidity were recorded on field sampling forms 
along with depth to water and depth to bottom measurements. Water level 
measurements were used to calculate purge well volumes. Four well casing 
volumes were removed from each well prior to sample collection. All purge 
water was collected in a 55 gallon drums, and temporarily stored on site. 
This water was later transported to the City of Ashland wastewater treatment 
plant for disposal. 
 
Disposable bailers were used to collect each sample. Samples were placed in 
laboratory containers, held in coolers on ice, and shipped to Northern Lake 
Service, Inc. of Crandon, Wisconsin for analyses. All groundwater samples 
were analyzed for the VOCs, SVOCs, and inorganics (metals and cyanide) 
included in Appendix A of the Spill Response Agreement. Samples collected for 
metals analysis were filtered in the field at the time of sample collection. 
Duplicate samples were collected from wells MW-2, MW-4, MW-5A. MW-2A(NET), 
and TW-11. Four trip blank samples, one per shipment, accompanied the sample 
bottles and were analyzed for VOCs. Results are summarized in Tables 5 and 6, 
and laboratory reports are included in Appendix B. 
 



3.0 SUPPLEMENTAL SITE INVESTIGATION RESULTS 
 
3.1 Soil Sample Results 
 
Soil samples were collected from the B-35, B-36, and B-37 borings at 
intervals between 8 to 10 feet, 3 to 5 feet, and 10 to 12 feet, respectively. 
Samples were analyzed for VOC, SVOCs, cyanide, and metals (arsenic, chromium, 
copper, iron, lead, nickel, and zinc) included in Appendix A of the Spill 
Response Agreement. Sample results are summarized in Table 4, and laboratory 
reports are included in Appendix C. 
 
As shown in Table 4, arsenic was detected in soil samples collected from B-35 
and B-37 at concentrations above the residual contaminant level (RCL) for 
industrial land use. Chromium and lead were detected in soil samples 
collected from all three borings, but at concentrations below the RCL. No 
RCLs have been established for the remaining metals (copper, iron. nickel, 
and zinc) detected in soil samples. Cyanide was not detected above the limit 
of detection in any sample. 
 
Naphthalene was detected in the soil sample collected from the B-36 boring at 
a concentration above the limit of detection (LOD), but below the limit of 
quantitation (LOQ). The laboratory considers concentrations detected below 
the LOQ to be "less than certain." Regardless, naphthalene was not detected 
above the 12roundwater pathway RCL. Additionally, naphthalene was not 
detected in the SVOC analysis. No other VOCs or SVOCs were detected in soil 
samples collected from these borings. 
 
3.2 Groundwater Sample Results 
 
Groundwater samples were analyzed for VOC, SVOCs, cyanide, and metals 
(arsenic, chromium, copper, iron. lead. nickel, and zinc) included in 
Appendix A of the Spill Response Agreement. Results for groundwater samples 
collected from wells on the NSP property are summarized in Table 5, and 
samples collected from the Kreher Park property are summarized in Table 6. 
Laboratory reports are included in Appendix C. 
 
In general, results for groundwater samples collected in August 1999 are 
similar to sample results from previous phases of investigation. DNAPL was 
detected in wells MW-15, MW-9, and TW-13 at thicknesses of 10.6 feet, 1.6 
feet, and < 6-inches, respectively. Elevated levels of dissolved phase 
constituents were detected in samples collected from wells MW-3, MW-4, MW-9, 
MW-12, TW-13, and MW-14 located in -he backfilled ravine south of St. Claire 
Street. Samples collected from wells located northeast (MW.3 and MW-17), 
south east (MW-16), south (MW-6), and west (MW-16 and MW-10) of the former 
MGP indicate that groundwater contamination is limited to the backfilled 
ravine. Samples collected from wells MW-1 and MW-2 indicate that the plume 
width narrows north of St. Claire Street. Samples collected from MW-5 
(located at the mouth of the backfilled ravine) indicate that DNAPL is not 
present north of St. Claire Street; the concentration of dissolved phase 
constituents decrease with distance from the former MGP. 
 
Samples collected from shallow wells MW-1(NET), MW-2(1NET), MW-3(INET), 
TW-11, and TW-12 in Kreher Park indicate that groundwater contamination is 



also present within the lakefront fill material. DNAPL was measured at a 
thickness of 10.44 feet in well MW-7 located on Kreher Park. 
 
Groundwater samples collected from wells screened in the upper Copper Falls 
aquifer indicate that the highest levels of contamination are present beneath 
the backfilled ravine south of St. Claire Street. DNAPL was measured at 
thicknesses of 19.2 feet in EW-1, and at a thickness of 8.5 feet in well 
MW-13A. Elevated levels of dissolved phase constituents were detected in 
samples collected from wells MW-4A, MW-5B, and MW-8A on the NSP property, and 
in samples collected from MW-2B(NET) and MW-7A in Kreher Park. Samples 
collected from wells located northeast (MW-8A and MW-17A), south (MW-6A), and 
west (MW-10A) of the former MGP indicate that groundwater contamination is 
limited to the area located beneath the backfilled ravine. 
 
Samples collected from wells MW-2A and MW-5C indicate that the concentrations 
of dissolved phase constituents decrease with depth in the Copper Falls 
Aquifer downgradient from the facility. The MW-4B sample indicates that 
dissolved phase constituents decrease with depth upgradient from the 
backfilled ravine. However, site investigation results indicate that 
contaminants have migrated vertically beneath the backfilled ravine south of 
St. Claire Street. Approximately 26 feet of DNAPL was measured in well 
MW-1313. Samples collected from MNV-9A indicate that dissolved phase 
constituents have migrated vertically into the lower Copper Falls Aquifer. As 
shown in Table 5, total VOCs were detected at 47,040 ug/L, and SVOCS were 
detected at 4,470 ug/L in the August 1999 MW-9A sample. Constituents of 
regulatory concern detected in this sample included benzene, ethylbenzene, 
toluene, xylene, and naphthalene. The concentrations of these dissolved phase 
constituents have increased since samples were last collected from well 
MW-9A. In September 1997, total VOCs were detected at 201 ug/L, and in 1996 
total VOCs were detected at 103 ug/L in samples collected from this well. 
 



4.0  SUMMARY AND CONCLUSIONS 
 
A supplemental site investigation was completed in August 1999 in response to 
a request for additional information from the WDNR. The purpose of this 
investigation was to define the lateral extent of the ravine fill and the 
lateral extent of DNAPL south of well MW-15, and to identify the lateral 
extent of groundwater contamination side gradient from the former MGP. This 
investigation included the advancement of three soil borings (B-35, B-36, and 
B-37), the installation of three monitoring wells (MW-16, MW-17, and MW-17A), 
fluid level monitoring, and groundwater monitoring. 
 
Native soil was encountered beneath the asphalt pavement in borings 3-35, 
B-36, and B-37 advanced in an east-west trending line approximately 40 feet 
south of MW-15. Soil samples collected from these borings and a groundwater 
sample collected from MW-16 (installed in the B-36 boring), indicate that 
contamination is not present south of the backfilled ravine in this area. 
Additionally, samples collected from wells MW-17 and MW-17A installed in the 
NSP storage yard northeast of the former MGP facility indicate that 
groundwater contamination is not present at this sidegradient location. 
 
In general, fluid level and groundwater monitoring results for samples 
collected in August 1999 are similar to sample results from previous phases 
of investigation. DNAPL was measured in wells MW-9, TW-13, and MW-15 screened 
in the backfilled ravine south of St. Claire Street, and in MW-7 located on 
the Kreher Park property. DNAPL was also encountered in wells EW-1, MW-13A, 
and MW-13B screened in the underlying Copper Falls Aquifer. In accordance 
with the approved Work Plan, samples were not collected from wells EW-1, 
MW-7, MW-13A, MW-13B, and MW-15 because DNAPL was measured at thickness 
greater than 5 feet in these wells. Perimeter wells installed in the Miller 
Creek formation indicate that DNAPL and dissolved phase groundwater 
contamination is limited to the backfilled ravine south of St. Claire Street; 
lower levels of groundwater contamination (and no DNAPL) were found in wells 
located in the ravine north of St. Claire Street. Samples collected from 
shallow wells located on the Kreher Park property indicate that contamination 
is also present in the backfill material along the lakeftont. 
 
DNAPL was encountered and dissolved phase constituents were also detected in 
samples collected from wells screened in the upper Copper Falls Aquifer near 
the former MGP facility. The lateral extent of dissolved phase contamination 
has been identified to the east, south, and west of the former MGP facility. 
To the north, in the downgradient direction of groundwazer flow, dissolved 
phase constituents in the Copper Falls Aquifer decrease with distance 
downgradient from the source area. Elevated levels of dissolved phase 
contamination have been identified in samples collected from MW-2B(NET), 
screened below the Miller Creek aquitard at Kreher Park. A deeper piezometer 
at that location (MW-2A(NET)) yielded lower levels of dissolved phase 
constituents. This indicates that the plume thins downgradient from the 
source area in the Copper Falls Aquifer. However, DNAPL encountered in MW- 
13B and dissolved phase constituents detected in MW-9A indicate that 
contaminants have migrated vertically in the lower Copper Falls Aquifer 
beneath the source area. 



5.0 RECOMMENDATIONS 
 
In a September 30, 1990, letter to the WDNR, NSP formally requested that the 
March 1, 1999 report and remedial action plan for the NSP property be 
reviewed for implementation of an interim response on the Copper Falls 
Aquifer. This action should be specifically directed toward removal of the 
DNAPL groundwater contamination source. Given seasonal constraints, Dames & 
Moore recommends that this interim response be designed for installation 
during the Spring of 2000. 
 
Prior to system design, fW1 characterization of the extent of DNAPL is 
needed. Accordingly, we recommend the installation of two additional 
piezometers to verify the vertical extent of DNAPL. Piezometer MW-9B should 
be installed adjacent to wells MW-9 and MW-9A, and screened between 105 and 
110 feet. Piezometer MW-13C should be installed adjacent to MW-13A and 
MW-13B, and also screened between 105 and 110 feet. Static water levels 
should be recorded in these wells a minimum of two weeks after well 
development. 
 
We also recommend that a complete round of groundwater analyses should be 
collected from all site wells at the time of piezometer installation. This 
round will provide additional baseline groundwater quality information prior 
to the implementation of the remedial action. 
 
Preliminary design concepts for the interim action will be finalized when the 
data is developed following installation of the new piezometers and receipt 
of the next round of groundwater quality analyses. Conceptually, if DNAPL is 
not encountered in either or both of the proposed piezometers, two additional 
extraction wells should be installed. Extraction wells EW-2 should be 
installed midway between EW-1 and MW-9/MW-9A at a depth of 90 feet. 
Extraction well EW-3 should be installed adjacent to MW-9/MW-9A at a depth of 
70 feet. Both wells should be constructed with 6-inch diameter stainless 
steel wire-wound screens 30 feet in length, and black iron pipe well casing. 
 
If DNAPL is encountered at depth in either or both proposed piezometers MW-9B 
and MW-13-C, Dames & Moore will consider either lengthening the screen, or 
deepening the screened interval of proposed well EW-2. Depending on the data 
developed, this conceptual plan may be necessarily modified during design. 
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